Typhoid fever is endemic in many parts of Africa, including the area surrounding Ibadan in Nigeria, where it is a common cause of death.' Intestinal perforation is one of the main fatal complications. Diagnosis of this is usually straightforward with characteristic clinical signs and intra-peritoneal gas on radiological examination. However, difficulty may arise when symptoms are few, signs indefinite and radiological appearances normal.' Serum C-reactive protein (CRP) concentration has been noted previously to be of use for the diagnosis and monitoring of acute abdominal pathology, such as acute appendicitis] and pancreatitis," even in the presence of underlying disease. This study was undertaken to establish whether such measurements are of value in the early diagnosis of intestinal perforation in typhoid fever.
Patients and methods
Serum CRP concentrations were measured in all patients presenting with typhoid fever to the University College Hospital, Ibadan, Nigeria, between June 1985 and May 1986. Twenty-nine patients were admitted during this period. One patient was subsequently withdrawn from the study as he suffered from haemoglobin sickle cell disease and developed a crisis. None of the patients had received any specific therapy for typhoid fever prior to admission. Blood samples were taken in the first 6 h and at 12 and 24 h after admission and subsequently at 7 days.
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CRP was measured by single radial immunodiffusion with antiserum supplied by Atlantic Antibodies (Westbrook, Maine, USA). The assay was calibrated against a reference material (Calibrator 7 obtained from Atlantic Antibodies). The upper limit of the reference range for this assay was 10 mgjL and the between batch coefficient of variation was 8·5% at a level of 40 mgjL. The statistical significance of results obtained was tested using the Mann-Whitney test.
Results
The results for samples of blood assayed for CRP at 0-6, 12 and 24 hand 7 days after admission are shown in Table I . There is little difference in the results obtained at each time point during the first 24 h. For simplicity the means of the first three samples for each patient group are shown in Fig.  1 .
Of the 28 patients included in the study, infection was uncomplicated in 20 (71%). These patients had raised concentrations of CRP in the first 24 h (median of the means of the first three samples = 95 mgjL). Five patients had infection complicated by intestinal perforation. These patients had very much higher concentrations of CRP (median of the means of the first three samples = 238 mgjL) and when compared to those with uncomplicated infection (median of means of first three samples) the difference is significant (P<O'OI) (Fig. I) . Three of the five patients suffering intestinal perforation were ---r-----.----,----....... ., inpatients prior to perforation (in these the means of the first three samples were 269, 238 and 149 mg/L), One patient was admitted severely toxic having already perforated. The one fatal case of perforation complicating typhoid during the study period was diagnosed at postmortem and may also have perforated before admission. Another three patients had infection complicated by intestinal haemorrhage. The CRP concentration in the latter patients did not rise above that of the uncomplicated infection.
Following treatment there was a dramatic fall in CRP concentrations and all patients except one had concentrations < 80 mg/L after 7 days. The white cell count was of no value in assessing severity of disease.
Discussion
A number of studies have shown that, even in the presence of underlying inflammation, the serum CRP level may be used to detect serious complications in various clinical situations.>" In particular it has been shown to be of value in diagnosing occult infection in patients following gastrointestinal surgery" or during remission therapy in acute leukaemia."
In this study we have shown that patients who suffered ileal perforations during the course of typhoid fever had significantly higher levels of CRP than those with uncomplicated infection. Two of three patients demonstrated very high levels of CRP with clinically mild symptoms prior to clinical evidence of perforation. One patient was diagnosed as suffering from perforation on admission and one patient was shown to have a perforation at postmortem. There was a tendency for the patients who were most toxic clinically to have the highest levels of CRP.
If a single serum CRP concentration in the first 24 h after admission of 140 mg/L or above is taken as an indicator of complications then the sensitivity of the test is 100% and the specificity 88%, if a concentration of 180 mg/L is taken then the sensitivity is 60% and the specificity 99°,1". Clearly the numbers in this study are small and there is overlap between the two groups but a CRP level of less than 180 mg/L in the first 24 h suggests a strong likelihood of an uncomplicated course.
